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(54) ACTIVE MATRIX LIQUID CRYSTAL DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such problem of picture quality that, in 
a display device to be used for small-sized battery-drive portable equipment, 
especially in an active matrix system liquid crystal display, when multilevel 
display is performed by the combination of binary or multi-valued write 
voltages in timewisely weighted sub-frames, a flicker or the like is generated. 
SOLUTION: In this display device, flicker is reduced by shifting polarity 
inverting times for every sub-frame in one frame period, by combining 
polarity inversion and line inversion in one frame or by making polarities of 
sub-frames different in one frame. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more signal lines prepared on the 1st substrate, and two or more scanning lines which 
intersect perpendicularly with said signal line, The switching element prepared near the intersection of 
said signal line and said scanning line, It consists of the 2nd substrate with the pixel electrode 
connected to said switching element, and the counterelectrode which confronts each other through said 
the 1st substrate and liquid crystal layer. By not scanning each of said scanning line sequentially by a 
unit of 1 time at an one-frame period, but carrying out a multiple-times selection scan, and choosing 
and outputting one value of two or more fixed electrical potential differences fewer than the number of 
display gradation to each of said signal line It is the drive approach of a active-matrix liquid crystal 
display that the combination of the fixed electrical potential difference in two or more subframe periods 
when weighting of all the pixels belonging to each scanning line was carried out in time performs a multi- 
gradation display. Polarity reversals are independently performed about each of said subframe period 
about the polarity reversals of the liquid crystal applied voltage performed for every frame period. The 
drive approach of the active-matrix liquid crystal display characterized by making the same the polar 
condition of the subframe of the pixel which belongs to all the scanning lines by changing those polarity- 
reversals time of day within an one-frame period according to weighting of the time amount of each 
subframe. 

[Claim 2] the drive approach of the active-matrix liquid crystal display according to claim 1 
characterized by reversing said subframe polarity condition for every scanning lines [ a fixed number of] 
of a certain (desirable — every other scanning line). 

[Claim 3] The drive approach of the active-matrix liquid crystal display according to claim 1 
characterized by performing said polarity reversals by the reversal drive of a counterelectrode. 
[Claim 4] The drive approach of the active-matrix liquid crystal display according to claim 1 
characterized by performing said polarity reversals by the capacity-coupling drive of the storage 
capacitance of a pixel. 

[Claim 5] Two or more signal lines prepared on the 1st substrate, and two or more scanning lines which 
intersect perpendicularly with said signal line, The switching element prepared near the intersection of 
said signal line and said scanning line, It consists of the 2nd substrate with the pixel electrode 
connected to said switching element, and the counterelectrode which confronts each other through said 
the 1st substrate and liquid crystal layer. By not scanning each of said scanning line sequentially by a 
unit of 1 time at an one-frame period, but carrying out a multiple-times selection scan, and choosing 
and outputting one value of two or more fixed electrical potential differences fewer than the number of 
display gradation to each of said signal line It is the drive approach of a active-matrix liquid crystal 
display that the combination of the fixed electrical potential difference in two or more subframe periods 
when weighting of all the pixels belonging to each scanning line was carried out in time performs a multi- 
gradation display. The drive approach of the active-matrix liquid crystal display characterized by setting 
the combination of each reversal polarity of said subframe period as arbitration about the polarity 
reversals of the liquid crystal applied voltage performed for every frame period. 

[Claim 6] When choosing the subframe period which makes the reversal polarity of said subframe period 
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the same and which combines, for example, is constituted in this sequence as SF1, SF2, SF3, SF4, and 
SF5, Every frame period = (SF1, SF2, SF3, SF4, SF5) (+, +, +, + +) or (- - - - f -) the drive approach of 
the active-matrix liquid crystal display according to claim 5 characterized by performing polarity 
reversals in combination. 

[Claim 7] When choosing the subframe period which changes the reversal polarity of said subframe 
period and which combines, for example, is constituted in this sequence as SF1, SF2, SF3, SF4, and SF5, 
Every frame period = (SF1, SF2, SF3, SF4, SF5) (+, - +, - +) or (- +, - +, -) the drive approach of the 
active-matrix liquid crystal display according to claim 5 characterized by performing polarity reversals in 
combination. 

[Claim 8] the drive approach of the active-matrix liquid crystal display according to claim 5 
characterized by reversing said subframe polarity condition for every scanning lines [ a fixed number of] 
of a certain (desirable — every other scanning line). 

[Claim 9] The drive approach of the active-matrix liquid crystal display according to claim 5 
characterized by performing said polarity reversals by the reversal drive of a counterelectrode. 
[Claim 10] The drive approach of the active-matrix liquid crystal display according to claim 5 
characterized by performing said polarity reversals by the capacity-coupling drive of the storage 
capacitance of a pixel. 

[Claim 1 1] Two or more signal lines prepared on the 1st substrate, and the signal-line drive circuit which 
drives this, Two or more scanning lines which intersect perpendicularly with said signal line, and the 
scanning-line drive circuit which drives this, The switching element prepared near the intersection of 
said signal line and said scanning line, It consists of the 2nd substrate with the pixel electrode 
connected to said switching element, and the counterelectrode which confronts each other through said 
the 1st substrate and liquid crystal layer. Said scanning-line drive circuit does not scan each of said 
scanning line sequentially by a unit of 1 time at an one-frame period, but carries out a multiple-times 
selection scan. By choosing and outputting one value of two or more fixed electrical potential 
differences fewer than the number of display gradation to each of said signal line, said signal-line drive 
circuit It is the active-matrix liquid crystal display which performs a multi-gradation display with the 
combination of the fixed electrical potential difference in two or more subframe periods when weighting 
of all the pixels belonging to each scanning line was carried out in time. Polarity reversals are 
independently performed about each of said subframe period about the polarity reversals of the liquid 
crystal applied voltage performed for every frame period. The active-matrix liquid crystal display 
characterized by making the same the polar condition of the subframe of the pixel which belongs to all 
the scanning lines by changing those polarity-reversals time of day within an one-frame period 
according to weighting of the time amount of each subframe. 

[Claim 12] the active-matrix liquid crystal display according to claim 1 1 characterized by reversing said 
subframe polarity condition for every scanning lines [ a fixed number of ] of a certain (desirable — every 
other scanning line). 

[Claim 13] The active-matrix liquid crystal display according to claim 11 characterized by performing 
said polarity reversals by the reversal drive of a counterelectrode. 

[Claim 14] The active-matrix liquid crystal display according to claim 11 characterized by performing 
said polarity reversals by the capacity-coupling drive of the storage capacitance of a pixel. 
[Claim 15] Two or more signal lines prepared on the 1st substrate, and the signal-line drive circuit which 
drives this, Two or more scanning lines which intersect perpendicularly with said signal line, and the 
scanning-line drive circuit which drives this, The switching element prepared near the intersection of 
said signal line and said scanning line, It consists of the 2nd substrate with the pixel electrode 
connected to said switching element, and the counterelectrode which confronts each other through said 
the 1 st substrate and liquid crystal layer. Said scanning-line drive circuit does not scan each of said 
scanning line sequentially by a unit of 1 time at an one-frame period, but carries out a multiple-times 
selection scan. By choosing and outputting one value of two or more fixed electrical potential 
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differences fewer than the number of display gradation to each of said signal line, said signal-line drive 
circuit It is the active-matrix liquid crystal display which performs a multi-gradation display with the 
combination of the fixed electrical potential difference in two or more subframe periods when weighting 
of all the pixels belonging to each scanning line was carried out in time. The active-matrix liquid crystal 
display characterized by setting the combination of each reversal polarity of said subframe period as 
arbitration about the polarity reversals of the liquid crystal applied voltage performed for every frame 
period. 

[Claim 16] When choosing the subframe period which makes the reversal polarity of said subframe 
period the same and which combines, for example, is constituted in this sequence as SF1, SF2, SF3, SF4, 
and SF5, Every frame period = (SF1 t SF2, SF3, SF4, SF5) (+, +, +, +, +) or (-, -, - - -) the active-matrix 
liquid crystal display according to claim 15 characterized by performing polarity reversals in combination. 
[Claim 17] When choosing the subframe period which changes the reversal polarity of said subframe 
period and which combines, for example, is constituted in this sequence as SF1, SF2, SF3, SF4, and SF5, 
Every frame period = (SF1, SF2 t SF3, SF4, SF5) (+, - +, - +) or (- + - + -) the active-matrix liquid 
crystal display according to claim 15 characterized by performing polarity reversals in combination. 
[Claim 18] the active-matrix liquid crystal display according to claim 15 characterized by reversing said 
subframe polarity condition for every scanning lines [ a fixed number of ] of a certain (desirable — every 
other scanning line). 

[Claim 19] The active-matrix liquid crystal display according to claim 15 characterized by performing 
said polarity reversals by the reversal drive of a counterelectrode. 

[Claim 20] The active-matrix liquid crystal display according to claim 15 characterized by performing 
said polarity reversals by the capacity-coupling drive of the storage capacitance of a pixel. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention performs a multi-gradation display about the drive approach of 
the liquid crystal display of an active matrix with the combination of the pixel write-in electrical potential 
difference of binary [ in the subframe period by which weighting was carried out in time ], or a multiple 
value. 
[0002] 

[Description of the Prior Art] Fewer power consumption is demanded of the display used for the small 
pocket device by cell drive, and a liquid crystal display is in the representation rank of the display which 
fills the demand. When performing a gradation display especially in the liquid crystal display of an active 
matrix and the liquid crystal display which uses the thin film transistor (TFT) of three terminals as a 
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switching element typically, the method which impresses the wave of an analog value to that signal line, 
and charges a pixel to this potential through a switching element was common. These configurations are 
shown in drawing 1 and it explains with drawing. 101 is the liquid crystal panel of an active matrix, and 
consists of signal lines S1~Sn, the scanning lines G1-Gm which intersect perpendicularly with this, and a 
switching element near [ the ] the intersection. Si is an example of the thin film transistor (TFT) of a 
switching element and three common terminals in this case which a certain signal line and Gj have in a 
certain scanning line, and 102 has near [ those ] the intersection. 103 shows a liquid crystal device and 
Counterelectrode Vcom is formed in the side which stands face to face against a transistor 102. 104 is 
storage capacitance, assisted the capacity component of a liquid crystal device 103, and has prevented 
degradation of image quality. Common connection of the electrode by the side of the reverse is 
separately made as Vst in many cases. The intersection 105 by the side of these transistors is 
equivalent to a pixel electrode. If actuation is explained briefly, the scanning line Gj will serve as quantity 
potential once at an one-frame period, it will be made to flow through a transistor 102, and the pixel 
electrode 105 103, i.e., liquid crystal capacity, and storage capacitance 104 will be charged to 
Counterelectrode Vcom to the potential of the signal line Si at this time. The scanning line Gj serves as 
low voltage after that, a transistor 102 is un-flowing, and this charged potential is maintained during the 
one-frame period. Moreover, although it is common to carry out an alternating current drive as for liquid 
crystal, the pulse-like wave which reversed Counterelectrode Vcom and the common electrode Vst of 
storage capacitance synchronizing with the signal line Si is added, and, generally decreasing the 
amplitude of a signal line Si is also performed. 106 is a shift register by the side of a signal, and a latch, 
by the clock signal CKH and start signal STH which are inputted from the outside, carries out the 
sequential sampling of the video signal, and carries out serial-parallel conversion. In drawing 1 , the 
example of a digital video signal is shown, a two or more bits video signal is changed into an analog 
signal by the D/A conversion circuit 107, and current amplification is carried out with an operational 
amplifier 108, and it is added to signal lines S1-Sn. A scan side consists of the shift register 109 and 
output buffer 1 10 which are scanned from a top to the bottom one by one with the clock signal CKV 
added from the exterior, and a start signal STV, and drives the scanning lines G1-Gm with pulse shape. 
[0003] The wave form chart of each part is shown in drawing 2 . HD shows a Horizontal Synchronizing 
signal, and the period is the horizontal scanning period H, and is equal to the period of above-mentioned 
STH and above-mentioned CKV. These phases are changed a little with a panel property etc. An input 
signal is a digital video signal and data change with the period of CKH. FF1 , FF2, and FF3 show the 
sampling pulse of a signal side shift register. For example, in the case of gradation [ 4 bits and / 16 ], if 
data are expressed in hexadecimals, "F" is sampled and latched to "7" and FF3 by "0" and FF2 at FF1. 
If D/A conversion of this is carried out to the timing of a latch pulse, the pulse height to the opposite 
potential Vcom will change, and gradation will be expressed now. If opposite reversal is carried out, in 
case the alternating current drive of liquid crystal will be carried out, it is possible to set about 1/of 
voltage swings of a signal line to 2, and, generally it is carried out. The sequence that the scanning line 
is chosen as drawing 3 taking the case of the case where the number of display Rhine is 16 is shown. An 
axis of abscissa is time amount and an axis of ordinate is selection Rhine. The minimum width of face of 
a time-axis is the horizontal scanning period H. . Like drawing 3 , selection sequence is 0->1->2->... It is 
scanned sequentially like ->15. Therefore, an one-frame period is completed by 16H, and the writing of 
the following frame starts. In fact, although a perpendicular blanking period is established at a frame 
period in addition to the Rhine selection time amount, it is omitting by a diagram. In addition, the 
horizontal scanning period H is equal to the period of HD signal of drawing 2 , and the analog signal is 
written in the pixel in this time amount. 

[0004] It was the factor in which an operational amplifier 108 possesses as a current buffer for carrying 
out the charge and discharge of the signaHine capacity which is a load to the latter part of the D/A 
conversion circuit 107 by the above drive approach, and this increases the power consumption of a 
drive circuit It is because a static current flows continuously and is continuing the operational amplifier, 
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even when having not carried out the charge and discharge of the load. In this application, the above 
drive approach shall be called "an analog drive." 

[0005] Not using analog circuits, such as a D/A conversion circuit and an operational amplifier, the basic 
principle of the drive approach that the combination of a pixel write-in electrical potential difference 
binary [ in the subframe period by which weighting was carried out in time ] performs a gradation display 
is explained to a detail to an above-mentioned analog drive. Although a pixel write-in electrical potential 
difference is made into a binary fixed electrical potential difference in order to give explanation easy, 
you may be the fixed electrical potential difference of the multiple value of three or more values. A 
configuration is shown in drawing 4 . The object of drawing 1 and this function attaches the same 
number, and omits explanation. The decoder as which 401 chooses one of the binary fixed electrical 
potential differences VH and VL according to a digital video signal, and 402 are analog switches. These 
are very easy to constitute compared with the above-mentioned D/A conversion circuit, and since a 
static current hardly flows, power consumption is very small. Moreover, 403 is a decoder circuit which 
chooses the scanning line, and chooses the scanning line specified by the address signal ADV based on 
predetermined sequence. 

[0006] Next, the principle which displays gradation with the binary fixed electrical potential differences 
VH and VL is explained with drawing 5 . The frame period which displays a .whole image is divided into 
two or more subframe periods by which weighting was carried out in time, and time Pulse Density 
Modulation is performed by adding VH or VL to a pixel electrode in each subframe period. When a fixed 
electrical potential difference is binary, the number of subframes is in agreement with the number of bits 
of input data. Corresponding to the most significant bit (MSB) of data - the least significant bit (LSB), 
subframes SF4-SF1 are assigned. In drawing 5 , the example of 4 bits and 1 6 gradation is shown and the 
combination of the fixed electrical potential differences VH and VL in the subframes SF1-SF4 by which 
weighting was carried out is performing 16 kinds of gradation displays. For example, at the time of 
"101 1", by the subframe SF 3, VL corresponding to [ in them ] "0" at a binary number is chosen, and 
VH corresponding to "1" corresponding to [ in gradation data ] 1 1 at a decimal number is chosen by 
subframes SF1, SF2, and SF4. In addition, VH may be corresponded to "0" and VL may be made to 
correspond to "1" according to the electrical-potential-difference-permeability property (V-T property) 
of a liquid crystal device. 

[0007] Each subframe period consists of write-in time amount and the holding time, and write-in time 
amount is fixed in every subframe at 1 horizontal-scanning period, and it doubles [ period / twice / of 2 
/ power / the constant of a horizontal scanning ] weighting of the holding time for every subframe. That 
is, when making 1 horizontal-scanning period and N into the total number of subframes and making K 
into a positive integer for H, it is the i-th subframe period (however, i= 1, 2, N), 
(** (i-1) xNK of 1+2) It is expressed xH. The 1st term in the parenthesis of an upper type expresses 
write-in time amount, and the 2nd term expresses the holding time. The term of NK was included in the 
holding time because it was useful in expansion of the formula for shortening a frame period so that it 
may mention later. By the wave of Rhine 0 of drawing 5 , the part of a pulse writes in and time amount 
and the other part are equivalent to the holding time. Since it is the sum of all subframe periods, an 
one-frame period is x(N+NK (1+2+4+ ... ** of +2 (N-1))) H=NH (1+K (Nth power of 2 - 1)). 
It is expressed. 

[0008] Here, if the scanning line is sequentially scanned from a top to the bottom simply as shown in 
drawing 6 , a flicker which the holding time of the subframe period over a high order bit increases, a 
frame period increases, and a refresh frequency falls, and is called a flicker will arise. The frame period 
in the case of scanning sequentially sets the number of display Rhine to L, and is L(1+2+4+ ... ** of +2 
(N-1)) xH=(Nth power of 2 - 1) HL. Then, by not scanning the scanning line sequentially from a top to 
the bottom, but choosing in predetermined sequence, as shown in drawing 7 , artificers wrote in the 
subframe of other Rhine using the holding time of the subframe period in a high order bit, and proposed 
the approach of shortening the whole frame period. The following procedures perform the shortened 
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approach. 

[0009] In order to write in all subframes, the write-in time amount of N time is required for an one- 
frame period to one line. Therefore, when the number of display Rhine is L, twice (NxL) as many write-in 
time amount as 1 horizontal-scanning period is required for an one-frame period. That is, write-in time 
amount is expressed with NHL When writing in other Rhine using the holding time, the time of NH(1+K 
(Nth power of 2 - 1)) =NHL being realized is the most efficient. Therefore, it is L=1+K (Nth power of 2 - 
1) about the number of display Rhine. 

What is necessary is just to choose so that it may become. For example, when the number of subframes 
is N= 4, the number of display Rhine is set to L=15K+1. K — a positive integer — it is — K= 1, and 2 
and 3 — if ... L= 16, and 31 and 46 — it becomes ... In the example of drawing 7 , L= 16 or 1 -frame 
period is [ display Rhine ] NHL=64H. If this approach is used, compared with scanning sequentially, a 
frame period can be shortened N/(Nth power of 2 - 1) twice. 

[0010] Next, the selection sequence of the scanning line is explained with drawing 7 . The number of 
subframes is the case where N= 4 and the number of display Rhine of drawing 7 are L= 16 (K= 1), each 
subframe period is 5H, 9H, 1 7H, and 33H, and an one-frame period is 64H. If the head of the 0th line is 
observed, the subframe SF 1 to the least significant bit is written in among horizontal scanning period 
1H from time of day t= 0. Then, there is the four-H holding time and the time of day which writes in SF2 
of the 0th line next is set to t=5H. The subframe of other Rhine is written in between the holding times 
of this SF1. if it states in detail below — t=1H — SF2 of the 15th line — by t=2H, SF4 of the 9th line is 
written in by t=3H, and SF1 of the 1 st line is written in for SF3 of the 1 3th line t=4H. namely, the 
sequence of the subframe to write in — SF1 ->SF2 ->SF3 ->SF4 ->SF1 ... as — it circulates. Moreover, 
if one subframe 4, for example, SF, is observed, selection sequence will set initiation Rhine to 9, and it is 
9->10->1 1->... It is — > 1 5— >0— > 1 — >... It is scanned sequentially like ->8. It is the same at the point called 
sequential scanning only by initiation Rhine differing about other subframes. Initiation Rhine of each 
subframe will be uniquely decided, if the write-in time of day of each subframe to the 0th line is decided. 
[0011] The above is the drive principle which performs a multi-gradation display with the combination of 
a pixel write-in electrical potential difference binary [ in the subframe period by which made multiple- 
times selection of the scanning line in predetermined sequence so that a frame period might be 
shortened, and weighting was carried out in time ]. In this application, the above drive approach shall be 
called "a digital drive." 
[0012] 

[Problem(s) to be Solved by the Invention] Since the combination of the fixed electrical potential 
difference in two or more subframe periods by which weighting was carried out in time in the digital drive 
performs a multi-gradation display, the count of selection of Rhine increases compared with an analog 
drive, and a frame period becomes large, although a frame period can be managed with 16H by the 
analog drive of drawing 3 when the number of display gradation, i.e., the number of subframes, displays 
[ for example, the number of display Rhine ] an N= 4 bits (16 gradation) image by L= 16 — drawing 7 — 
64H 4 times as many as this — it is required. Therefore, fixed, then a flicker to which frame frequency 
falls to one fourth and is called a flicker generate a horizontal scanning period temporarily. 
[0013] On the other hand, as an approach of preventing degradation of a liquid crystal device, as shown 
in drawing 8 (a), the alternating current drive which performs the polarity reversals of liquid crystal 
applied voltage for every frame period is performed. However, if frame reversal is performed, the liquid 
crystal applied voltage of "+" and "-" will change with off leaks of the switching element which 
constitutes a pixel, especially a thin film transistor (TFT), therefore brightness will differ, and a flicker 
will arise. In order to reduce this flicker, it is so common that Rhine reversal is performed within an one- 
frame period with frame reversal in a pixel unit and it becomes impossible for the brightness difference 
of "+" and "-" to sense to human being's eyes as shown in drawing 8 (b) to shorten a polarity-reversals 
period. 

[0014] The frame reversal in a digital drive is shown in drawing 9 . Like drawing 9 (c), the frame period of 
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64H of the 1st frame writes in the forward polarity shown by "+", and is writing in the negative polarity 
which carries out frame reversal by the 2nd frame, and is shown by Drawing 9 (d) shows a polar 
time amount change of each Rhine. In order to make an understanding easy, only the negative polar part 
is smeared away. As shown in drawing, the polarity of "+" and "-" is discontinuous bordering on the 8th 
line and the 9th line. Because, although the subframes to invert differ for every Rhine and invert in SF1 
in the 1-8th line, it is inverting in SF4 at the 9-1 2th line. Drawing 9 (e) performed Rhine reversal based 
on this. What is necessary is just to make change of odd lines of (e) into "+" -> "-" or "-" -> "+" from 
(d). As shown in drawing, over all Rhine, the polarity of the Rhine reversal is not regular and is sensed by 
human being's eyes as a flicker. 
[0015] 

[Means for Solving the Problem] In the drive approach of a active-matrix liquid crystal display that the 
combination of the fixed electrical potential difference in two or more subframe periods when weighting 
of this invention was carried out in time performs a multi-gradation display It is related with the polarity 
reversals of the liquid crystal applied voltage performed for every ** frame period to the image quality 
technical problem about a flicker. Polarity reversals are independently performed about each of said 
subframe period, and those polarity-reversals time of day is changed within an one-frame period 
according to weighting of each time amount, ** Solve the above-mentioned technical problem more to 
give a degree of freedom to the combination of each reversal polarity of a subframe period. 
[0016] 

[Embodiment of the Invention] The 1st example of this invention is shown in drawing 1 0 . In addition, the 
circuitry of a liquid crystal display is the same as drawing 4 explained in the conventional example. 
Weighting of the number of display Rhine is carried out to the ratio of 1:2:4:8 in time [ L= 16 and the 
number of subframes / the holding time of N= 4 and a subframe ], and drawing 10 (a) shows the 
selection sequence of Rhine in the case of displaying 16 gradation with such combination. Drawing 10 (b) 
writes out time amount change of selection Rhine and a selection subframe from (a). Drawing 10 (c) 
shows the polarity of the liquid crystal applied voltage in each timing at the time of observing each 
subframe. In this example, as shown in drawing 10 (c), the polarity reversals of a frame are performed 
independently every subframes SF [ SF1, SF2, SF3, and ] 4. And SF1 , SF2, SF3, and SF4 have reversed 
the polarity with "-" -> "+" at the time of day of t= 0, and 5H f 14H and 31 H, respectively. In this 
example, the polarity-reversals time of day of each subframe is in agreement at the write-in time of day 
of each subframe of the 0th line. Thus, in this example, the reversal time of day of each subframe is 
changed within one frame according to weighting of the time amount of each subframe. a subframe — 
SF1 ->SF2 ->SF3 ->SF4 ->SF1 ... as — it circulates, and since it writes in, it becomes as it is shown in 
drawing 10 (d), when the polarity of the subframe written in according to time of day from drawing 10 (c) 
is extracted. Moreover, drawing 10 (e) shows a polar time amount change written in each Rhine. The 
polarity of each subframe of the 0th line is written in the 1st frame by = (SF1, SF2, SF3, SF4) (++++). 
Henceforth, to ... and the 15th line, 4H shift time amount every and each subframe polarity of the 2nd 
line of the 1st line is written in by (++++) like the 0th line. With the following frame, to all Rhine, the 
polarity of each subframe is reversed with the subframe SF 1 as the starting point, and it is written in by 

( ). By the above, since the subframe carries out the sequential shift in time in the same condition 

to all Rhine (i.e., since the polar condition (polar time series pattern) of the subframe of the pixel 
belonging to all the scanning lines is the same), a display will be stable and a flicker decreases. Although 
this example explained the frame reversal in which the same combination of a subframe polarity 
completely carries out the sequential shift to all Rhine, as shown in drawing 1 1 , combining with the 
Rhine reversal is also possible. That is, the polarity of each subframe is reversed by even lines and odd 

lines, thereby — every other line >(++++) ( ) ->(++++) -> ( ) — as — it is possible to be 

able to carry out a sequential shift in time, changing, and to reduce a flicker further. In addition, every 
two or more lines of the Rhine reversal period are sufficient. The 2nd example is shown in drawing 12 . 
Although what is done for frame reversal in this example although the polarity of a subframe was made 
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into -> (++++) ( ) in the 1st example is the same as the 1st example, the point of changing the 

polarity of a subframe within an one-frame period is the description like -> (+-+-) (-+-+). That is, as 
shown in drawing 12 (c), subframes SF1 and SF3 reversed the polarity with "-" -> "+" at the time of 
day of t= 0 and 14H, respectively, and subframes SF2 and SF4 have reversed the polarity with "+" -> 
"-" at the time of day of t= 5 and 31 H, respectively. As a result, as shown in drawing 12 (e), 4H shift 
time amount every and the combination Oth line (+—■—) is carrying out the sequential shift in time. In this 
application, this shall be called subframe reversal. By performing subframe reversal, a polarity-reversals 
period becomes shorter than a frame period, and a flicker decreases. In addition, this example as well as 
the 1st example is combinable with the Rhine reversal. 

[0017] Moreover, although you may realize by adding a direct reversal signal to a signal line Si, adding 
the pulse-like wave reversed to Counterelectrode Vcom synchronizing with the signal line Si, or by 
reversing the common electrode Vst of storage capacitance using the so-called capacity-coupling drive 
which adds a level shift signal, these polarity reversals can decrease the amplitude of a signal line Si, 
and are effective in low-power-izing. 
[0018] 

[Effect of the Invention] Since the polarity of the liquid crystal applied voltage in a subframe carries out 
the sequential shift in time in the same condition to all Rhine according to the 1st example of this 
invention, a display will be stable and it is effective in the ability to reduce a flicker. Moreover, the Rhine 
reversal can be applied and it is effective in the ability to reduce a flicker further. A conventional 
opposite reversal drive and a conventional capacity-coupling drive are applicable to polarity reversals as 
it is. 

[0019] According to the 2nd example of this invention, by performing subframe reversal, a polarity- 
reversals period becomes shorter than a frame period, and it is effective in the ability to reduce a flicker. 
Moreover, the Rhine reversal can be applied and it is effective in the ability to reduce a flicker further. A 
conventional opposite reversal drive and a conventional capacity-coupling drive are applicable to 
polarity reversals as it is. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the conventional analog drive 
[Drawing 2] The wave form chart of the conventional analog drive 

[Drawing 3] Drawing showing the scanning-line selection sequence of the conventional analog drive 
[Drawing 4] The block diagram of a digital drive 

[Drawing 5] Drawing showing the gradation method of presentation of the conventional digital drive 
[Drawing 6] Drawing showing sequential scanning of the conventional digital drive 
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[Drawing 7] Drawing showing the scanning-line selection sequence of the conventional digital drive 

[Drawing 8] Drawing showing the conventional liquid crystal alternating current drive 

[Drawing 9] Drawing for explaining the technical problem about the flicker of the conventional digital 

drive 

[Drawing 10] Drawing showing the 1st example of this invention 

[Drawing 1 1] Drawing showing the Rhine reversal in the 1st example of this invention 
[Drawing 1 2] Drawing showing the 2nd example of this invention 
[Description of Notations] 

101 Liquid Crystal Panel of Active Matrix 

102 Switching Element 

103 Liquid Crystal Device 

104 Storage Capacitance 

105 Pixel Electrode 

106 Shift Register and Latch 

107 D/A Conversion Circuit 

108 Operational Amplifier 

109 Scan Side Shift Register 

110 Output Buffer 

401 Decoder 

402 Analog Switch 

403 Scanning-Line Selection Decoder 
S1, S2, S3, Si, Sn Signal line 

G1, G2, G3, Gj, Gm Scanning line 
CKH Signal side clock signal 
STH Signal side start signal 
CKV Scan side clock signal 
STV Scan side clock signal 
ADV Scan side address signal 
Vcom Counterelectrode 

Vst Common electrode of storage capacitance 
HD Horizontal Synchronizing signal 

FF1, FF2, FF3 Sampling pulse of a signal side shift register 
VH, VL Fixed electrical potential difference 
SF1, SF2, SF3, SF4 Subframe period 



[Translation done.] 
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